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The claims defining the invention are as follows! 

1. A system for driving a direct-cuirent (DC) motor under conditions of a 
controlled average current, said system comprising: 

an inductive element for connection in series with said DC motor; 



a first switch coupled to sdd inductive element for connecting and 
disconnecting a terminal of said inductive element remote from said DC 
10 motor to a voltage source; 

a second switch connected in parallel with a combination of said 
inductive element and said DC motor arranged in scries, controlled so 
that a current circulating through said inductive element circulates 
IS through said second switch if the first switch disconnects said terminal of 

said inductive element from said voltage source; 

a capacitor arranged for connection in parallel v^th said DC motor to 
limit a resulting voltage over said DC motor; 



means for measuring a current through said DC motor; and 

means for controlling operation of said first and second switches 
dependent upon said measured current in said DC motor. 

2. The system according to claim 1, wherein said voltage source is larger 
than the nominal operating voltage of said DC motor. 



3. A system for driving a direct-current (JDC) motor under conditions of 
30 controlled average ciiirenti said system comprising: 
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a capacitor arranged for connection in parallel with said motor to limit a 
resulting voltage over said motor, the odier tenninal of the parallel 
combination of said capacitor and said motor connected to a common 
terminal; 

an inductive element connected to the common terminal; 

a first switch coupled to said inductive element for connecting and 
disconnecting a terminal of said inductive element to a voltage source; 



a second switch comieotcd in series with the parallel combination of said 
motor and said capacitor^ and connected to the common node between 
the first switch and said inductive element^ controlled so that the cunrent 
circulating through said inductive element circulates through said second 
15 switch if the first switch disconnects said terminal from said voltage 

source; 

means for measuring a current through the motor, and 

20 means for controlling operation of said first and second switches 

dependent xipon said measured current in the motor. 

4. A system for driving a direct-cunent (DC) motor under conditions of a 
controlled average current, said system comprising: 
25 a capacitor arranged for connection in parallel with said motor to limit a 

resulting voltage over said motor, a terminal of said capacitor and said 
motor being connected to a DC voltage source; 



30 



an inductive element coxmected to a common node of said DC voltage 
source, said capacitor and said motor; 



2005/008878 



PCT/AU2004/000982 



-92- 

a first switch coupled to said inductive element for connecting and 
disconnecting a tenninal of said inductive element to the terminal of said 
voltage source not connected to the parallel combination of said capacitor 
and said motor, 

a second switch connected in series with the parallel combination of said 
motor and said capacitor and connected to the common node between the 
first switch and said inductive element, controlled so that the current 
circulating through said inductive element circu^tes through said second 
switch if the first switch disconnects said terminal fi-om said voltage 
source; 

means for measuring a current through the motor; and . 

means for controlling operation of said first and second switches 
dependent upon said measured current in the motor. 

5. The system according to claim 1, 2, 3 or 4, wherein said second switch is 
a diode connected with iq>propriate polarity so that current circulating 
through said inductive element circulates through said diode if said first 
switch disconnects said terminal tx>m said voltage source. 

6. The system according to claim 1, 2, 3 or 4, wherein said second switch is 
an electronic switch for synchronous rectification connected with 
appropriate polarity so that current cuculating through said inductive 
element circulates through said electronic switch if said first switch 
discomiects said terminal from said voltage source. 

7. The system according to any one of claims 1 to 6, wherein said first 
switch is an electronic switch. 
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8. A system for driving a direct-cuirent (DC) motor under conditions of a 
controlled average current, a voltage of a DC power supply having a 
larger or smaller value than a motor nominal voltage, said system 
5 comprising: 

an inductive element for connection in series with the DC motor; 

an arrangement including a plurality of switches, diodes and a magnetic 
10 system, said arrangement coupled to said inductive element for 

connecting and disconnecting a terminal of said inductive element remote 
from said motor to a voltage source, said atrangement configured as 
circuit selected fh>m the group consisting of: 

IS •a forward DC-DC converts 

• a push-pull DC-DC converter 

• a half-bridge DC-DC converter 

• a diagonal-half bridge DC-DC converter 

• . a fhll bridge DC-DC converter 

20 

a capacitor arranged for connection in parallel with said motor to limit a 
resulting voltage over the motor; 

means for measuring a current through the motor; and 

25 

means for controlling operation of said arrangement dependent upon said 
measured current in the motor. 

9« The system according to any one of claims 1 to 8, wherein siaid inductive 
30 element is an inductor, or a winding of a transformer. 
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10. Th6 system according to any one of claims 1 to 9, wherein a current 
through the inductive element can be controlled independoitly fifom a 
current dirough the motor, the balance of electrical charge being 
accumulated or taken from the capacitor in parallel with the motor. 

5 

11. The system according to any one of claims 1-10, wherein a current 
through the mductive element is modulated as a fkill wave rectified 
sinusoid synchronous with the AC vas&a voltage so that the power factor 
of the system, as a load to the AC main is improved. 

10 

12. A syston for driving a direct-current (DC) motor undor conditions of a 
controlled average current, a voltage of a DC power siqpply having a 
larger or smaller value than a motor nominal voltage, said system 
comprising: 



15 



a diode; 



a magnetic transformer cormeeted in series with said diode in a circuit 
arrangement selected firom tiie group consisting of a ilybadc DC-DC 
20 converter and a ringing dioke DC-DC converter, said transforms and 

said diode for connection in series with the DC motor; 



a switch coupled to said magnetic transformer and said diode for 
connecting and disconnecting a teiminal of said magnetic transformer 
. 25 and said diode remote firom said motor to a voltage source; 

a capacitor arranged for connection in parallel with said motor to limit a 
resulting vpltage over the motor; 



30 



means for measuring a cunent through the motor, and 
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xQcans for controlling operation of said switch dependent upon said 
measured current in the motor. 

S 13. The system according to claim 12, wherein said switch is an electronic 
switch. 

14. A system for driving a direct-current (DC) motor under conditions of a 
controlled average current, a voltage of a DC power supply having a 
10 larger or smaller value than a motor nominal voltage, said system 

comprising: 

an electronic synchronous rectification switch; 

a magnetic transformer connected in series with said synchronous 
rectification switch in a circuit arrangement selected fifom the group 
consisting of a flyback DC-DC converter and a ringing choke DC-DC 
converter, said transformer and said synchronous rectification switch for 
connection in series with the DC motor; 

a switch coupled to said magnetic transformer and said synchronous 
rectification switch for connecting and disconnecting a terminal of said 
magnetic transformer and said synchronous rectification switch remote 
fh>m said motor to a voltage source; 

a capacitor arranged for connection in parallel with said motor to limit a 
resulting voltage over the motor; 

means for measuring a current through the motor; and 



15 



20 



25 
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means for controlling operation of said switch dependent upon said 
measured current in the motor. 



5 15. The system according to claim 14, wherein said switch is an electronic 
switch. 

16. The system according to any one of claims 12-15, wherein a current 
through the flyback inductance can be controlled independently from a 

10 current through the motor, the balance of electrical charge being 

accumulated or taken from the capacitor in parallel with the motor. 

17. The system according to any one of claims 12-16, wherein a current 
through the flyback inductance is modulated as a fUU wave rectified 

IS sinusoid synchronous with the AC main voltage so that the power factor 

of the system, as a load to the AC main is improved. 



18. The system according to any one of claims 1 to 17, flnfher comprising a 
DC motor. 

20 

19. The system according to claim 18, wherein said DC motor includes a 
brush-less DC motor. 



20. The system according to claim 19, wherein said DC motor includes an 
25 electronic commutator for said brush-less DC motor. 

21 . The system according to any one of claims 1-20, wherein said means for 
measuring said current through the motor includes means for calculating 
said cmrent though the motor dependent upon current measured in 

30 . another part of said system. 
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22. The system according to any one of daims 1-2 1 » wherein a frequency of 
a pulse widdi modulated wavefomi, resulting from operation of said 
switches, is randomised to &ci1itate EMI compliance. 

5 23. An airflow apparatus, comprising: 

a brush-less DC motor. 



an electronic circuit for controlling operation of said brush-less DC 
10 motor; 

a power supply for said electronic circuit separate &om a power supply 
for said brush-less DC motor, said power supply for said electronic 
circuit adapted to use a voltage resulting from said brush-less DC motor 
15 in opmOion once said resulting voltage reaches a suitable value; and 

means for reducing power to said electronic circuit from said power 
supply once said resulting voltages reaches said suitable value. 

20 24. The airflow apparatus according to claim 23, wherein said apparatus is an 
airflow generator. 

25. The airflow apparatus according to claim 24, wherein said airflow 
generator is for use in medical applications. 



25 



26. The airflow apparatus according to any one of claims 23-25, wherein said 
reducing means comprises means for disconnecting said electronic circuit 
from said power supply for said control electronics. 
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27. The airaow apparatus according to any one of clainw 23-26» whocin said 
electronic circuit comprises an electronic commutator or driving 
electronics for said brudi«les8 DC motor. 

28. The airflow apparatus according to any one of claims 23-27, whereUi said 
electronic circuit conipiises a buck converter or down converter switched 
mode power supply connected to a rectified AC main voltage. 

29. The airflow apparatus according to any one of claims 23«28, wherein said 
electronic circuit comprises means for controlling current through said 
brush-less DC motor. 

30. The. airflow apparatus according to any one of claims 23-29, wherein said 
electronic circuit utilizes a pulse width modulated square wave applied 
through a transformer to control a voltage over said motor. 

31. The airflow apparatus according to claim 30, wherem said transformer is 
part of a forward converter, a push-pull converter, a half bridge converter, 
a diagonal half bridge converter, a bridge converts, or a flyback 
converter. 

32. The airflow apparatus according to claim 23, Anther comprising a driving 
system according to any one of claims 1-11, wherein said electronic 
circuit controls a cunrent through said brush-less DC motor (BLDCM), 
where said inductive element is a winding of a transforms having a 
plurality of secondary windings, a secondary winding being used to 
provide power to said electronic circuit. 

33. The airflow ^paratus according to any one of claims 23, 26, 27, 28, 29, 
30, 31, and 32 wherein said airflow generator is for use as a cooling fan 
or a ventilation &a. 
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34. The air Sow apparatus accozding to claim 33 wherein a plurality of 
bru$hless DC motor driven ventilation fans or cooling fans are connected 
in series between each other 

5 

3S« A system for powering a microprocessor based system from a DC voltage 
higher than the voltage required by the systm to q>0rate, comprising: 



a capacitor; 



10 



means to charge said capacitor from the DC voltage with a current 
substantially smaller than the current the microprocessor based system 
needs to operate; 

IS a switch coupled to said capacitor so that said switch can connect power 

to tlie microprocessor based system from the charge accumulated in the 
capacitor; 

means for sensing the voltage in the capacitor and causing the switch to 
20 dose once the voltage in said capacitor reaches a desired value; and 

means for keeping the switch closed while the voltage in said C£Q>acitor is 
over a desired value, but less flian the value tiiat caused said sensing 
means to close the switch. 



25 



36* . The system according to claims 35, wherein said switch is an electronic 
switch. 



30 



37. 



The system according to claims 35 or 36» further comprising means for 
limiting current through said switch* 
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38. The system according to claims 10 or 16 wherein the cuircnt through the 
niotor is calculated from the variation of the voltage across the capacitor 
in parallel witti the mtftor. 

39. The system according to claim 1 1 or 17» wherein the instant in which the 
sinusoidal wavefoim of the AC main crosses zero is sensed to 
synchronise the modulation performed to tiie cuircnt throu^ the 
inductive element with the wavefonn in the AC main. 

40. The system according to any one of claims 1» 2. 3, 4, 5» 6, 7, 8, 9, 12, 13, 
14 and IS, wheicin the voltage over the DC motor is used to estimate the 
speed of the motor. 

IS 41. A switching based alternating current (AC) to direct current (DC) 
converter, comprising: 

a rectifier adapted to be connected to an alternating current (AQ mains 
line; 

20 

a first capacitor for noise reduction connected in parallel with an ou^ut 
of said rectifier; 

an inductive element connected to a terminal of said rectifier and said 
25 first capacitor, 

a first switch coupled to said inductive element for connecting and 
disconnecting a terminal of said inductive element remote finom said 
parallel combination of said rectifier output and said first capacitor; 

30 
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a second switch connected to the connection node between said inductive 
element and said first switch, contioUed so that die cuirent circulating 
ttirough said inductive element circulates throu^ said second switch 
when the first switch disconnects said inductive clement torn said 
S parallel combination of said rectifier output and said first capacitor; 

a second capacitor for energy storage connected to the terminal of said 
second switch remote &om said inductive element^ said second capacitor 
is connected in parallel with the serial combination of said second switch 
10 and said inductive element, the direct current (DC) output of said 

alternating current (AC) to direct current (DC) converter being taken 
from the terminals of said second capacitor; 

means for sensing a current through the inductive element; 

15 

means for sensing the voltage across said first capacitor; 

means for sensing the voltage across said second c^acitor; and 

20 a control circuit connected to said first switch to maintain the voltage 

across said second capacitor between defined limits by operating said 
first switch in a way that a current through said inductive element tracks 
the waveform of the alternating current line voltage to cause said AC to 
DC converter to exhibit unity power factor to the alternating current line. 

25 

42. The converter defined in claim 41, wherein said second switch is a diode, 

43, The converter defined in claims 41 or 42, wherein said first switch 
comprises a field effect transistor. 

30 
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44. The converter defined in claim 41» 42, or 43, wherein said rectifier 
comprises a fiill-wave diode rectifier. 

45. The converter defined in daiai 41, 42, 43 or 44^ wherein said faidoctive 
5 element is an inductor, or a winding of a ttansfinmer. 

46. The converter defined in claim 41, 42, 43 or 45, wherdn a fieqaency of a 
pulse widQi modulated wavefonn controlling said first switch or said 
second switch, resulting fiom operation of said switches, is randomised 

10 to facilitate EMI c(»npliance. 



